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MAYO  SPECIAL  PURPOSE MAYO  SPECIAL  PURPOSE 
PROCESSOR  DEVELOPMENT  PROCESSOR  DEVELOPMENT  

GROUP  (SPPDG)  GROUP  (SPPDG)  -- 11

•• Research group within the Mayo Foundation  Research group within the Mayo Foundation  
(Not(Not--forfor--profit organization for Health profit organization for Health 
Care/Research/ Education)Care/Research/ Education)

•• Specializes in developing and demonstrating Specializes in developing and demonstrating 
cutting edge, high performance technologies for cutting edge, high performance technologies for 
DoD applicationsDoD applications

•• Transfer technology to Mayo clinical and research Transfer technology to Mayo clinical and research 
environment when applicableenvironment when applicable
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MAYO  SPECIAL  PURPOSE MAYO  SPECIAL  PURPOSE 
PROCESSOR  DEVELOPMENT  PROCESSOR  DEVELOPMENT  

GROUP  (SPPDG)  GROUP  (SPPDG)  -- 22
•• In existence since 1971, all funding presently from In existence since 1971, all funding presently from 

DoD sourcesDoD sources
•• Resource for government and industry due to Resource for government and industry due to 

long corporate memorylong corporate memory
•• Unbiased, neutralUnbiased, neutral--party technology developersparty technology developers
•• We are nonWe are non--competitive with corporationscompetitive with corporations
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MAYO’S  ROLE  IN                       MAYO’S  ROLE  IN                       
DARPA  PROGRAMSDARPA  PROGRAMS

•• Mayo collaborative efforts are not costed against Mayo collaborative efforts are not costed against 
contractors in DARPA programscontractors in DARPA programs

•• Tasks typically performed under DARPA fundingTasks typically performed under DARPA funding
•• Testing in an unbiased, nonTesting in an unbiased, non--competitive competitive 

environmentenvironment
•• Identification and exploitation of possible Identification and exploitation of possible 

project synergiesproject synergies
•• Identification of potential benefits to the Identification of potential benefits to the 

military system user communitymilitary system user community
•• Risk reduction through test structure/circuit Risk reduction through test structure/circuit 

design and simulationdesign and simulation
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MAYO’S RECENT ROLE  IN                  MAYO’S RECENT ROLE  IN                  
ACTIVE AND PASSIVE IR PROGRAMSACTIVE AND PASSIVE IR PROGRAMS

•• 3D Imaging program3D Imaging program
•• Characterization of avalanche photo diodes (Characterization of avalanche photo diodes (APDsAPDs))

•• InGaAsInGaAs
•• HgCdTeHgCdTe

•• Signal integritySignal integrity
•• Design and fabrication of S/H break out macroDesign and fabrication of S/H break out macro
•• Analysis of low noise wide bandwidth TIAAnalysis of low noise wide bandwidth TIA

•• Vertically Interconnected Sensor Array ProgramVertically Interconnected Sensor Array Program
•• Electromagnetic simulation Electromagnetic simulation 
•• Signal integritySignal integrity
•• Test site design & testTest site design & test
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SPPDG  TECHNOLOGYSPPDG  TECHNOLOGY
AREAS  OF  EXPERTISE  AREAS  OF  EXPERTISE  -- 11

•• Integrated circuit design and testIntegrated circuit design and test
•• Technologies Technologies -- GaAs, InP, SiGe, SOI, siliconGaAs, InP, SiGe, SOI, silicon
•• Standard devices Standard devices -- HBT, HEMT, BiCMOS, HBT, HEMT, BiCMOS, 

CMOSCMOS
•• Advanced technologies Advanced technologies -- Antimonides, GaN, Antimonides, GaN, 

SiGe MODFETSiGe MODFET
•• Analog, digital, and mixed signal circuitsAnalog, digital, and mixed signal circuits
•• Over 150 circuits designed since 1983Over 150 circuits designed since 1983
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1747017470
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SPPDG  TECHNOLOGYSPPDG  TECHNOLOGY
AREAS  OF  EXPERTISE  AREAS  OF  EXPERTISE  -- 22

•• Electronic packaging design and characterizationElectronic packaging design and characterization
•• Printed circuit boardsPrinted circuit boards
•• Multi chip modulesMulti chip modules
•• Test fixturesTest fixtures
•• Probe cardsProbe cards
•• Digital, mixed signal, optoelectricDigital, mixed signal, optoelectric
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SPPDG  TECHNOLOGYSPPDG  TECHNOLOGY
AREAS  OF  EXPERTISE  AREAS  OF  EXPERTISE  -- 33

•• Assembly and test laboratoriesAssembly and test laboratories
•• ~2900 square feet class 1000 test laboratory~2900 square feet class 1000 test laboratory
•• ~1500 square feet class 100 assembly laboratory~1500 square feet class 100 assembly laboratory
•• Wire and flip chip bondersWire and flip chip bonders
•• Digital pattern generation up to 20 GHzDigital pattern generation up to 20 GHz
•• Vector network analyzer measurements up to 220 GHzVector network analyzer measurements up to 220 GHz
•• Novel fixturing and probing techniquesNovel fixturing and probing techniques
•• Cross sectioning, SEMCross sectioning, SEM
•• Wafer thinning and dicingWafer thinning and dicing
•• Temperature forcerTemperature forcer
•• Anechoic chamberAnechoic chamber
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SPPDG  TECHNOLOGYSPPDG  TECHNOLOGY
AREAS  OF  EXPERTISE  AREAS  OF  EXPERTISE  -- 44

•• Simulation and modeling of ICs, MCMs, PCBs, Simulation and modeling of ICs, MCMs, PCBs, 
and packagesand packages

•• Circuit level (HSpice, ADS, Spectre)Circuit level (HSpice, ADS, Spectre)
•• Digital logic level (Verilog, VHDL)Digital logic level (Verilog, VHDL)
•• Timing verification (Verilog, VHDL)Timing verification (Verilog, VHDL)
•• Electromagnetic modeling (In house, HFSS, Electromagnetic modeling (In house, HFSS, 

Momentum, FEMLAB)Momentum, FEMLAB)
•• Device model generation (ICDevice model generation (IC--CAP)CAP)



Dec_05 / 2003 / MJL / 21

1747017470



Dec_05 / 2003 / MJL / 22



Dec_05 / 2003 / MJL / 23

1936319363



Dec_05 / 2003 / MJL / 24


